The form factors of the K + → γ transition are studied in the light-front quark model and chiral perturbation theory of O(p 6 ). The decay spectrum of K + → e + νeγ, dominated by the structure dependent contribution, is illustrated in both models.
It is known that the decay of K + → e + ν e γ receives two types of contributions: "inner bremsstrahlung" (IB) and "structure-dependent" (SD) 1,2 . The former is helicity suppressed and contains the electromagnetic coupling constant α, while the latter gives the dominant contribution to the decay rate as it is free of the helicity suppression. In the standard model (SM), the decay amplitude of the SD part involves vector and axial-vector hadronic currents, which can be parametrized in terms of the vector form factor F V and axial-vector form factor F A , respectively. However, the experimental determinations on these form factors are poorly given and model-dependent 3,4,5 . In particular, the experimental results on the decay rate of K + → e + ν e γ in Ref. 3, 4, 5 were based on the assumption of F V and F A being some constant values in the chiral perturbation theory (ChPT) at O(p 4 ) 6 . In the ongoing data analysis of the E949 experiment at BNL, more precision measurements on the decay of K + → e + ν e γ are expected 7 and thus, the model-independent extractions of the SD form factors are possible. Theoretical calculations of F V and F A in the K + → γ transition have been previously done in the ChPT at O(p 4 ) 6 and O(p 6 ) 8,9 as ell as the light-front quark model (LFQM) 10 . However, the results have not been fully applied to the decay of K + → e + ν e γ yet. In this talk, we will present our recent results 11 on the transition form factors of K + → γ in the ChPT of O(p 6 ) and light-front quark model (LFQM). We will show the spectrum of the differential decay branching ratio of K + → e + ν e γ as a function of x = 2E γ /m K .
We start with the amplitude of the decay K + → e + ν e γ in the SM, given by 2,6,12
where
is the photon polarization vector, p K , p ν , p e , and q are the four-momenta of K + , ν e , e + , and γ, and F K and F A(V ) are the K meson decay constant and the axial-vector (vector) form factor corresponding to the axial-vector (vector) part of the weak currents, respectively, defined by
with p = p K − q being the transfer momentum. We note that M IB in Eq. (1) is suppressed due to the small electron mass m e . In the decay of K + → e + ν e γ, the form factors F A,V in Eq. (2) are the analytic functions of
The relation between the transfer momentum p 2 and x is given by
in the ChPT, one obtains that 11 In the framework of the LFQM 10 , we obtain 11
where the parameters and variables are defined in Ref. 
where the function of A(x) is given in Ref. 11 . By integrating out the variable x in Eq. (6), in Table 1 we give the decay branching ratio of K + → e + ν e γ. Here, as the IB term diverges at the limit of x → 0 corresponding to p 2 → p 2 max = m 2 K , we have used the cuts of x = 0.01 and 0.1, respectively. With the cuts, from Table 1 we see that the IB contributions are much smaller than the SD ± ones, which are insensitive to the cut. In Fig. 2 , we also display the spectrum of the differential decay branching ratio in the ChPT at both O(p 4 ) and O(p 6 ) and the LFQM. From Fig.  2 , we see that in the region of x < 0.7 or E γ < 173 MeV, the decay branching ratio in the LFQM is much samller than that in the ChPT at O(p 6 ). On the other hand, in the region of x > 0.7 the statement is reversed. However, if we only consider the contributions in the ChPT at O(p 4 ), the conclusion is weaker. It is clear in the future data analysis such as the one at the experiment BNL-E949 7 , one could concentrate on these two regions to find out which model is preferred.
We have studied the axial-vector and vector form factors of the K + → γ transition in the LFQM and ChPT of O(p 6 ). Based on these form factors, we have calculated the decay branching ratio of K + → e + ν e γ. We have demonstrated that the SD parts give the dominant contributions to the decay in the whole allowed region of the photon energy except the low endpoint. Future precision experimental measurements on the decay spectrum 7 should give us some useful information to determine the SD contributions as well as the vector and axial-vector form factors. 
